The Formation and Stocks of Total Capital by John W. Kendrick
This PDF is a selection from an out-of-print volume from the National
Bureau of Economic Research
Volume Title: The Formation and Stocks of Total Capital





Chapter Title: Total Capital Stock, by Type and Sector, in Relation to
Income and Product
Chapter Author: John W. Kendrick
Chapter URL: http://www.nber.org/chapters/c3807
Chapter pages in book: (p. 94 - 110)4
Total Capital Stock, by Type and
Sector, in Relation to Income and
Product
Therates of growth in man-made capital stocks relative to income and
product are directly related to the saving and investment functions
covered in the preceding chapter. This is so statistically as well as
theoretically, since our reproducible stock estimates are derived from
the investment estimates by means of the perpetual inventory method
explained in chapter 2.
Here we are concerned with the movements of stocks in relation to
product, with particular reference to the gross versions of each. As we
shall see, the ratios of gross to net capital and product have changed
little over the four decades under review; also, the gross stock estimates
are more relevant for an analysis of changes in productive capacity and
productivity. Due to the probable upward biases of the capital deflators,
which affect the various types and sectors differentially, the percentage
distributions are calculated from the aggregates in current dollars as
well as in constant dollars.
The sector distributions relate to the financing of investment and
the resulting capital stocks. But since we are also interested in the
stocks used, or "commanded," particularly in the private domestic
business economy, where the capital and product estimates are inde-
pendent of each other, we present capital estimates on a use basis for
that sector in the following chapter. This means, in particular, that
much of the human capital, which is largely financed by the personal
sector, is allocated to the business sector on a basis of sector employ-
ment ratios.
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Total National Wealth
Thecurrent value of total gross capital stock increased from about $1.2
trillion in 1929 to $10.9 trillion in 1969, or at an average annual rate of
5.7 per cent. The growth rate of adjusted GNP was 0.2 percentage
point higher. This was associated with a modest drop in the total
capital-output ratio from 9.4 in 1929 to 8.7 in 1969—most of it occurring
after 1948, when the ratio was 9.2. Conversely, the ratio of product
(income) to total capital increased from 0.106 to 0.115, an average
growth rate of less than 0.2 per cent a year. With some adjustments to
convert product to factor income, this relation can be used to calculate
rates of return on capital (see the following chapter).
When the growth in current dollar total GNP is reduced by a 2.8
per cent average annual rate of increase in the implicit price deflator for
total gross national wealth (GNW), real GNW is seen to have grown at a
2.8 per cent average annual rate over the period under review. The
implicit price deflator for adjusted GNP rose at a significantly slower
rate than that for total GNP—2.4 per cent—so the rate of increase in real
adjusted GNP was 3.4 per cent a year. Thus, total capital productivity
grew at an average rate of 0.6 per cent a year, although the upward bias
in the CNW price deflator suggests that the true increase was probably
less than that. Nevertheless, it does appear that the growth in real stock
of total capital does not explain all the increase in real GNP, as hypothe-
sized by Schultz. In terms of real total capital coefficients, the decline
was from 10.5 in 1929 to 9.4 in 1948 and 8.4 in 1969—a more marked
and more regular decline than that in the current dollar ratio. (See Chart
4-1 and Table 4-1.) We defer until the next chapter a more detailed
analysis of the role increasing capital productivity plays in economic
growth.
On a net basis, the real capital-output ratio is lower than on a gross
basis and drops slightly more. This reflects the fact that the ratio of net
to gross real total wealth was 65.8 per cent in 1929 and 63.4 per cent in
1969, whereas the ratio of real net to gross national product was on a
higher level, and rose slightly from 70.2 per cent to 71.1 per cent over
the period. In other words, total capital productivity increased a bit
more on a net basis than on a gross basis. Different methods of comput-
ing depreciation could result in somewhat different results, of course.
Although over the entire 1929—1969 period the average growth rate
of real total NNW was almost as high as that of real total CNW—2.7
versus 2.8 per cent—it was 0.4 percentage point lower during 1929—
1948 and 0.2 higher during 1948—1969. This reflects the fact that there
was a significant drop in the ratio of net to gross wealth between 192996 THE FORMATION AND STOCKS OF TOTAL CAPITAL
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(billions) 1958= 100) (billions)
A. Absolute Levels
Adjusted GNP
•1929 127.3 50.5 252.4
1948 327.7 77.9 420.6
1969 1,247.9 130.4 957.2
Total GNW
1929 1,202.7 45.4 2,647.6
1948 .3,012.2 76.0 3,963.6
1969 10,906.6 135.2 8,069.9
Employed CNW
1929 915.0 44.0 2,079.6
1948 2,373.1 75.8 3,132.5
1969 8,583.5 135.0 6,358.3
B. Average Annual Percentage Rates of Change
Adjusted GNP
1929—69 5.9 2.4 3.4
1929—48 5.1 2.3 2.7
1948—69 6.6 2.5 4.0
Total GNW
1929—69 5.7 2.8 2.8
1929—48 4.9 2.7 2.1
1948—69 6.3 2.8 3.4
Employed GNW
1929—69 5.8 2.8 2.8
1929—48 5.1 2.9 2.2
1948—69 6.3 2.8 3.4
C. Ratios, GNWIGNP
Total GNW/CNP
1929 9.4 .90 10.5
1948 9.2 .98 9.4
1969 8.7 1.04 8.4
Employed GNW/GNP
1929 7.2 .87 8.2
1948 7.2 .97 7.4
1969 6.9 1.04 6.698 THEFORMATION AND STOCKS OF TOTAL CAPITAL
Table 4-2.Ratios of Total Net to Gross Wealth and Product, Peak Years, 1929—1969
Year Wealth Product Year Wealth Product
1929 .658 .702 1957 .613 .695
1937 .631 .696 1960 .616 .695
1948 .609 .708 1969 .634 .711
1953 .616 .717
and 1948, with a partial recovery thereafter (particularly between 1960
and 1969), as shown in the preceding table. By contrast, the ratios of net
to gross real product fluctuated within a much narrower range.
When real total capital stocks employed are related to real national
product, the ratios are lower, of course, but the trends are virtually the
same as for the total capital coefficients, both gross and net. This is
because the ratio of employed to total real stocks changed very little in
peak years for the entire period (except 1937). It was 0.785 in 1929,
0.790 in 1948, and 0.788 in 1969 on the gross basis, resulting in the
same growth rate for employed as for total real gross stocks 1929—1969.
The ratio rose slightly more on a net basis. On both bases the ratios fell
in recession years, of course. It will be realized that the employment
adjustment was made oniy for the human capital, since it is assumed
that nonhuman stocks are consistently "employed." The price deflators
for employed stocks rose slightly more than for total stocks, so that the
growth rates of employed stocks in current prices were 0.1 percentage
point higher than for total stocks in current prices, both gross and net.
If an adjustment were made for "utilization," the ratios would be
lower yet. But it is not certain what the relative trend would have been,
since some decline in the utilization rate of human stocks (reflecting a
decline in average hours worked) may have been offset by a rising trend
in utilization of nonhuman capital. The cJata on the latter are not firm
enough to provide a basis for adjustment.
Looking at movements of real gross capital coefficients between
cycle peaks (see Table 4-3), we see that the downward trend was
reversed between 1929 and 1937, and again between 1953 and 1957
and 1957—1960, as incomplete recoveries failed to bring production
back to optimum rates of capacity utilization. This is also true, though to
1. Robert Solow of the Directors' Reading Committee points out that the
employed human capital estimates may be overstated to the extent that the average
education of employed persons is greater than that of nonemployed persons of working
age. It is not obvious, however, that the movements of employed human capital would
be biased.CAPITAL STOCK-AND INCOME AND PRODUCT 99
alesser degree, when real human stocks are adjusted by the proportions
embodied in the employed work force.
Itis also evident that the capital coefficients have invariably
increased between the peak and trough years of all cycles shown. This
is to be expected, since real stocks generally continue to rise during
contractions, while production drops or rises only very little. Significant
increases in the capital coefficients occurred during the contractions of
the 1930s. They were very small since World War II, reflecting the
mildness of postwar contractions. The smallest rise in the real capital
coefficient (little more than one per cent on a total basis) was in 1960—
1961, when real product rose modestly.
Finally, it is of some interest to look at the movements in the
average real gross capital coefficients in relation to the incremental
coefficients. For this purpose we have computed the average coeffi-
cients for the average stocks and product over successive business
cycles (measured from peak to peak) and the incremental coefficients as
ratios of changes in the two variables between successive business
cycle averages. This abstracts from cyclical and erratic movements,
Table4-3.Rea/ Total Gross Capital Coefficients in Peak arid Trough




















































































































































































































































































































































































































































































































































































































































































































.CAPITAL STOCK-AND INCOME AND PRODUCT 101
whichimpart instability particularly to the incremental capital coeffi-
cients. Changes in the coefficients reflect changes in output and capital
mix, factor substitutions, and possible changes in underlying produc-
tion functions.
The total real gross capital coefficient for the national economy
dropped in every subjeriod except 1957—1960, reflecting the fact that
incremental coefficients were lower than average coefficients. (See
Table 4-4.) The lowest incremental coefficient was in 1937—1948 rela-
tive to 1929—1937, reflecting the substantial slack in the economy
during much of the earlier period that permitted a greater proportionate
expansion in output than in capital and capacity. The highest incremen-
tal coefficient in 1957—1960 relative to 1953—1957 reflected the contin-
ued rapid expansion of investment and capital despite a slow rise in
output and an increasing slowdown in the economy. Over the period
under review, the average of the incremental coefficients was about 8.0,
compared with an average coefficient of 8.7 in the final subperiod. This
suggests that further declines in the average capital coefficient will be
limited and gradual, unless there is a significant change in the incre-
mental productivity of total capital in the future.
The same observations apply to the tangible components of total
capital shown in the table. In the case of real intangible capital, the
incremental coefficients have been quite close to the average coeffi-
cients (although more variable, of course), so that the average ratios
have essentially remained on a plateau, with a slight upward tilt. If this
continues, further declines in the total capital coefficients and corre-
sponding increases in capital productivity will obviously depend on the
incremental tangible capital coefficients remaining below the average
coefficients.
RealTotal Gross Stocks, by Sector
Ourdiscussion of sectoral behavior is confined to total real gross stocks,
but the picture would not differ much for stocks in current dollars or on
a net basis. The overall capital price deflators show much the same
trends (with prices in the personal sector rising less and those in the
public sector rising more than business and average prices), and gross-
net capital ratios have not changed significantly by sector. Also, real
gross capital coefficients are generally considered to be more signifi-
cant in capacity and productivity analysis.102 THE FORMATION AND STOCKS OF TOTAL CAPITAL
Overthe period 1929—1969 as a whole, growth in real capital stocks
in the business and rest-of-world sectors was far slower than the 2.8 per
cent average annual rate of the total. Personal sector capital grew
somewhat faster, and public capital, much faster (see Table 4-5). Conse-
quently, business capital, one-third of the national total at the begin-
fling of the period, dropped below 22 per cent in 1969, and American
capital located abroad fell from 1.2 to 0.7 per cent. At the same time,
personal sector capital rose from about 53 to 56 per cent, and public
capital, from about 13 to almost 22 per cent.
In terms of the two major subperiods, most of the relative decline
in business capital was completed by 1948; the relative expansion in
public capital had taken place before then, followed by a slight relative
decline during 1948—1969, while most of the relative increase in per-
sonal sector capital took place after 1948. The relative downtrend in
U.S. net capital holdings abroad was evident in both subperiods.
It is obvious from the foregoing that only public sector capital grew
in relation to the 3.4 per cent average annual growth rate in real
(adjusted) GNP. The capital coefficients of the other sectors declined,
with total real GNP used as the denominator. It is more meaningful,
however, to relate real gross stocks of total capital by sector to the real
gross product originating in each. Then the changes in sectoral shares
of capital can be explained statistically by changes in sector shares of
real GNP and changes in the sector capital coefficients relative to that of
the economy.
Looking first at the shares of GNP originating in each sector (Table
4-6), one sees that the government share rose markedly between 1929
and 1948 and then subsided, but was still well above the 1929 level in
1969. The personal sector share fell a bit in the first major subperiod,
but then rose somewhat above the 1929 level by 1969. The business
share fell throughout, whereas the drop in the foreign sector share was
over by 1948. (See Chart 4-2.)
The capital coefficient of the public sector was almost the same in
1969 as in 1929, in contrast to the 20 per cent drop in the overall capital
coefficient; this relative increase magnified the effect the expanded
public share of real GNP had on the public share of capital stock. The
capital coefficient of the personal sector dropped a bit more than the
overall coefficient, but not enough to prevent the sector's increased
GNP share from showing up in an increased share in total capital as
well. On the other hand, a marked relative decline in the business
sector capital coefficient accentuated the effect of the decline in the
sector's share of GNP on its capital stock share, and the same was true of
the foreign sector.CAPITAL STOCK-AND INCOME AND PRODUCT 103
Table 4-5.Total Gross Capital Stocks and Product by Sector, Average Annual Rates of
Change and Percentage Distributions, U.S. National Economy, 1929, 1948, and 1969
TotalBusinessPersonalGovernmentRest of World
A.Average Annual Percentage Rates of Change
Real total GNW
1929—69 2.8 1.7 3.0 4.2 1.5
1929—48 2.1 0.2 2.2 5.2 1.4
1948—69 3.4 3.1 3.7 3.2 1.5
Real adj. GNP
1929—69 3.4 3.2 3.6 4.2 2.7
1929—48 2.7 2.5 1.5 5.9
1948—69 4.0 3.9 5.5 2.7 5.9
B. Percentage Distribntions
Real total GNW
1929 100.0 33.2 52.& 12.9 1.2
1948 100.0 23.2 53.1 22.7 1.0
1969 100.0 21.7 56.0 21.7 0.7
Real adj. CNP
1929 100.0 73.9 17.6 7.9 0.6
1948 100.0 71.3 14.3 14.2 0.3
1969 100.0 69.8 19.0 10.8 0.4





A. Billions of 1958 Dollars
Total real GNW
1929 2,647.6 878.1 1,397.5 340.7 31.3
1948 3,963.6 918.82,104.9 898,8 41.1
1969 8,069.61,747.6 4,518.3 1,748.2 55.8
Real adj. GNP originating
1929 253.5 187.4 44.6 20.1 1.4
1948 417.8 297.7 59.7 59.2 1.2
1969 960.A 670.7 182.2 103.7 4.0
B. Total Capital Coefficients
Ratios, GNW/GNP
1929 10.5 4.5 31.3 17.0 22.4
1948 9.5 3.1 35.2 15.2 34.2
1969 8.4 2.6 24.8 16.9 14.0104 THE FORMATION AND STOCKS OF TOTAL CAPITAL
Chart 4-2. Real Cross National Wealth, by Sector, Per Cent Distribution:
1929, 1948, 1969
Per cent
- Rest of world
Real Total Stocks, by Type
Here our discussion relates only to the U.S. domesticeconomy, since
net foreign assets cannot be broken down by type. The first thing that
may strike the reader in looking at the distributions by type of capital
presented in Table 4-7 is the substantially faster growth in intangible
capital than in tangible capital. Over the 1929—1969 period, real total
gross stocks of intangible capital grew at an average rate of 3.8 per cent,
compared with a 2.4 per cent rate for tangible capital. The growthrates
of each accelerated during 1948—1969 from the earlier subperiod, but
the point differential remained about thesame. Once capital is recom-
bined into human and nonhuman categories, the former showsa 3.1 per
cent annual growth rate, as against a 2.5 per cent rate for the latter, with
human capital including most of the fast-growing intangibles.
If these rates are translated into partial factor productivity ratios,
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Table 4-7.Total Gross Capital Stocks, by Major Types, U.S. Domestic Economy
INTANGIBLES TANGIBLES Total
Gross Nonhuman
Year CapitalTotalHuman (R&D) TotalHuman Nonhuman
A. Total Gross Capital Stocks (billions of current dollars)
1929 1186.2275.0272.5 2.6 911.1290.4 620.7
1948 2974.6803.4784.2 19.2 2171.2634.1 1537.1
1969 10837.44175.93889.9 286.0 6661.51650.9 5010.6
B. Implicit Price Deflators (1958 =100)
1929 45.3 43.1 43.1 37.7 46.1 57.0 42.3
1948 75.868.9 69.1 60.8 78.8 85.3 76.3
1969 135.2148.6148.9 144.4 128.0119.0 131.3
C. Total Real Gross Capital Stocks (billions of 1958 dollars)
1929 2616.3638.7631.9 6.9 1977.6509.7 1467.9
1948 3922.61166.21134.6 31.6 2756.4743.0 2013.4
1969 8014.12810.82612.7 198.1 5203.31387.3 3816.0
D. Average Annual Percentage Rates of Change in Total Real Gross Stocks
1929—69 2.8 3.8 3.6 8.7 2.4 2.5 2.4
1929—48 2.2 3.2 3.1 8.3 1.8 2.0 1.7
1948—69 3.5 4.3 4.1 9.1 3.1 3.0 3.1
the tangible capital productivity ratio rose at an average annual rate of
1.0 per cent, while the ratio of real product to real intangible capital fell
by 0.4 per cent. The ratio of real product to real human capital grew 0.3
per cent a year, compared with 0.9 per cent for nonhuman capital
productivity, on average.
Looking at the composition of the intangible category, we note that
nonhuman capital resulting from research and development grew much
faster than the human component, but that the latter had a much larger
weight. Within the human intangibles, capital in the education and
training and health areas grew at a much faster rate than that resulting
from mobility outlays. (See Table 4-8.)
The human and nonhuman tangibles showed about the same rates
of growth. Within the latter, equipment had the highest growth rate,
followed, in descending order, by inventory stocks, structures, and
land. The land factor reflected changes in the pattern of land use and
the inclusion of the new states of Alaska and Hawaii in 1959 (which had
little influence on other types of capital, however).





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































7CAPITAL STOCK-AND INCOME AND PRODUCT 107


















grewfrom under one-fourth of the total in 1929 to more than one-third
in 1969. (See Chart 4-3.) In current dollars the growth is relatively
greater, due to a faster increase in the price deflator for intangibles than
in that for tangibles. Also, because of a faster rising price index, nonhu-
man tangibles show a smaller drop in current than in constant prices,
while the converse is true of tangible human equipment. (See Table
4-9.)
Within the human intangible category (Table 4-10), education is by
far the largest grouping, accounting for more than 85 per cent in 1969,
compared with under 12 per cent for health and about 2.5 per cent for
mobility. Both of the first two percentages were a bit higher than in
1929, whereas the mobility proportion dropped.
Within the nonhuman tangible category, the land proportion
dropped drastically in both current and constant dollar distributions,
particularly the latter. The stock of structures held at near 50 per cent of
the current dollar total, but fell relatively in the constant dollar distribu-
tion. Equipment rose in both the current and constant dollar distribu-
tions, particularly the former. Inventory stocks rose as a percentage of108 THE FORMATION AND STOCKS OF TOTAL CAPITAL







A. Percentage Composition of Real Total Gross Stocks
1929 100.024.424.2 0.3 75.6 19.5 56.1
1948 100.029.7 28.9 0.8 70.3 18.9 51.3
1969 100.035.1 32.6 2.5 64.9 17.3 47.6
B. Percentage Composition of Current Dollar Total Gross Stocks
1929 100.023.2 23.0 0.2 76.8 24.5 52.3
1948 100.027.0 26.4 0.6 73.021.3 51.7
1969 100.038.535.9 2.6 61.5 15.2 46.2
C. Percentage Composition of Current Dollar Total Gross Stocks, by Sector
1929
Business 100.0 7.2 6.8 0.4 92.8 0.0 92.8
Personal 100.026.926.9 0.0 73.1 42.2 30.9
Government100.047.346.6 0.7 52.7 0.0 52.7
1969
Business 100.016.6 12.7 3.9 83.4 0.0 83.4
Personal 100.040.6 40.4 0.2 59.4 27.8 31.6
Government100.053.846.7 7.2 46.2 0.0 46.2
D. Percentage Composition of Current Dollar Total Gross Employed Stocks
1929 100.0 17.7 17.4 0.3 82.3 13.2 69.1
1948 100.021.620.7 0.8 78.4 12.6 65.8
1969 100.032.7 29.3 3.4 67.3 8.5 58.8
the constant dollar aggregate, but fell somewhat in the current dollar
distribution.
In the percentage distributions of gross capital stocks employed,
the human components are smaller, since it is for this component alone
that total capital is adjusted downward to that actually available for
productive activity. (Since nonhuman capital does not have an alterna-
tive use, it is considered available for productive employment all the
time.)
Sections C of Tables 4-9 and 4-10 show the per cent distributions
by type and by sector (of finance) for the years 1929 and 1969. It is
striking that the intangible capital proportion was much higher in



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































9110 THEFORMATION AND STOCKS OF TOTAL CAPITAL
Butgovernment intangible capital had the lowest relative growth rate
over the period (despite a relatively rapid growth of government R&D
capital), while business had the highest rate.
Conversely, the tangibles comprised the greatest proportion of
business and the smallest of government capital. Although the personal
sector was in the middle with respect to total tangibles, it was the only
sector financing human tangibles, and its proportion of tangible nonhu-
man capital alone, at around 31 per cent, was the lowest of the sectors.
A ftirther look at the nonhuman tangible breakdowns shows that
only the personal sector increased its share of land and structures. As to
equipment, both business and government increased their proportions,
while the personal sector's percentage fell slightly. Inventory propor-
tions declined in both the business and personal sectors, but rose in
governments. Within the human intangibles category, sector propor-
tions of education and training and health rose on the whole at the
expense of the mobility percentage, except for the government sector,
which shows a slight drop in the education-training proportion and a
relative rise in that of mobility.